Abstract: López-Sáez, J.A., Sánchez-Mata, D., Alba-Sánchez, F., Abel-Schaad, D., Gavilán, R.G. & Pérez-Díaz, S. Phytosociological considerations. Lazaroa 34: 191-208 (2013).
INTRODUCTION
Pollen analysis is one of the main methods used to reconstruct vegetation patterns and landscapes of the past. However, the interpretation of the composition and structure of forest communities as well as treeless vegetation from fossil pollen assemblages is complex and sometimes difficult. Pollen production and preservation, dispersal and surface deposition differ distinctively, depending on plant species and climatic conditions (SUGITA, 1994; HICkS, 2001; BUNTING & al., 2004) . In addition, pollen records vary with vegetation types, size of the depositional basin and other characteristics of the study area (JACOBSON & BRADSHAw, 1981) . These facts are especially significant in mountainous environments, where climate varies strongly with altitude, largely determining the zonation of vegetation (RIvASMARTíNEz, 2005 ), reflected in turn by the pollen record at different elevations (CASELDINE & PAR-DOE, 1994; PARDOE, 2001; CAñELLAS-BOLTà & al., 2009) .
To date few studies of modern pollen rain have been attempted on mountain environments in central Spain (vázqUEz & PEINADO, 1993; AN-DRADE & al., 1994; DORADO & RUIz-zAPATA, 1994) . However, these investigations were generally quite local in extent and tended to include only a limited number of samples. Thus any ecological interpretation of their findings had to be confined to the local scale. Consequently, whilst pollen-based reconstructions of Holocene vegetation and climate yield good results when applied to pollen sequences from low to mid elevation sites (CARRIóN & al., 2010; GIL-RO-MERA & al., 2010) , the application of current methods to high-altitude pollen sequences often gives unreliable or hardly testable results. Ultimately, analyses of modern pollen rain are essential for the understanding of fossil pollen sequences in a particular mountain area, and therefore for pollen-based palaeovegetation and palaeoclimate reconstructions (LóPEz-SáEz & al., 2010a) . This is particularly marked in the case of large pollen producers and wind-pollinated taxa like pine species. In this sense, CASELDINE & al. (2007) stressed the importance of making realistic assumptions about regional background pollen, especially about high pollen producers, such as Pinus sylvestris s. l., in order to obtain reliable simulations in landscape modelling.
Pinus species cover large areas of the Northern Hemisphere and their forests have an ancient history of human impact that has shaped their current structure, composition and distribution (RICHARDSON & al., 2007) . In the Mediterranean Basin, the distribution of pines, especially the most abundant and widespread one such as Pinus sylvestris s. l., has been greatly affected by human activities for thousands of years (BAR- BERO & al., 1998; TAPIAS & al., 2004) . The human role in structuring Scots pine forests in the Iberian Central System shows how they have declined considerably as a result of livestock and agriculture activities, land abandonment, forestry, and extensive afforestation (MARTíNEz-GARCíA & MONTERO, 2000) , especially in the last five thousand years (FRANCO-MúGICA & al., 2001a) . The fact that wildfires in the Iberian Central System have mostly affected Pinus sylvestris var. iberica Sbovoda forests located in dry and subhumid areas implies that climate contributes to limit fire occurrence (PAUSAS & al., 2008) and, therefore, changes in future climate will be likely to modify the fire regime, and, consequently, the vulnerability to fire of Scots pine forests in the study area.
Here, we study for the first time modern pollen samples from the Iberian Central System to discriminate Pinus sylvestris var. iberica forest communities, as modern pollen studies can aid in the interpretation of fossil pollen data in terms of vegetation patterns. Pinus sylvestris s. l. is a widespread species in Europe (MASON & ALíA, 2000) that has left a useful record of its distribution in central Spain during the Holocene in the form of pollen grains and macrofossils preserved in sediments (FRANCO-MúGICA & al., 2001; RUBIALES & al., 2007 RUBIALES & al., , 2012 LóPEz-MERINO & al., 2009) . Furthermore, these studies may help to disentangle the factors that triggered vegetation changes. This analysis aims to serve as a basis for further historical reconstruction of vegetation changes during the Holocene in high-mountain environments based on fossil pollen data.
MATERIAL AND METHODS

POLLEN DATA
Fifty-eight modern pollen surface samples (moss polsters) were collected in natural Pinus sylvestris var. iberica forests from the Iberian Central System (Figure 1) , with positional and altitudinal data recorded using a portable Garmin Ltd. Global Positioning System (GPS) device. Moss samples were collected over an area of approximately 100 m 2 by taking multiple moss polsters from the concerned site to ensure an even representation (GAILLARD & al., 1992 (GAILLARD & al., , 1994 . The subsamples were sealed in plastic bags and mixed into one sample per site. Moss polsters are commonly used as surface samples for local modern pollen rain as it is assumed that they record an average of several years of pollen deposition and are a good analogue of fossil pollen assemblages. Table 1 list the locations and gives a short description about each recorded site in the study region. A relevé of vegetation was made at each sampling site.
Palynomorphs were extracted from the moss samples following the standard protocol developed by FAEGRI & IvERSEN (1989) and mounted on microscope slides in water-free glycerol. Pollen grains and non-pollen palynomorphs were identified according to MOORE & al. (1991) , RAMIL & al. (1992) and LóPEz-SáEz & LóPEz-MERINO (2007) at the lowest currently possible taxonomical level. Ononis type was palynologically identified by its grain larger than 27 µm and its visible columellae (under phase contrast); and Viscum album according to LóPEz-SáEz (1999) . Unfortunately it was impossible to differentiate pollen morphology of Genisteae species or genera (PRA- DOS & al., 1985) .
A Nikon Eclipse 50i light-microscope (Melville, NY, U.S.A.) was used to identify and count pollen. Routine counting was carried out at 400x magnification. A minimum of 500 pollen grains were counted from each sample. Pollen percentages were calculated using a pollen sum excluding spores and hydro-hygrophytes, and presented as bars in a pollen percentage diagram. Tilia and TGview (GRIMM, 1992) and CorelDraw software were used to plot the pollen diagram (Figure 2 ).
ENvIRONMENTAL DATA Twelve land-use and environmental variables were available for 58 sites (Table 1) . Arboreal cover was graded on an ordinal scale from 0 to 5 as follows: 5 (75-100%), 4 (50-75%), 3 (25- 
CLASSIFICATION
To identify clusters of samples based on their pollen content and hence to define specific Pinus sylvestris var. iberica forest communities, we used multivariate analysis. Although 87 pollen and spore taxa were identified in the surface samples, only palynomorph taxa present at > 1% were included (44). The analyses were performed on recalculated percentages after all modifications had been made. Hierarchical cluster analysis (HCA) was performed using the matrix of the eu- Figure 3 .
ORDINATIONS
Data were processed (modern surface pollen samples) by ordination analysis to obtain more information about the data structure. Principal component analysis (PCA) was used as a linear interpretation method because a previously applied detrended canonical correspondence analysis (DCCA) pointing to a linear response of pollen types (variables) to environmental gradients (ES- CUDERO & al., 1994; BIRkS & al., 1998) . PCA is an indirect ordination procedure that reduces the multidimensional nature of a data set to a few dimensions (defined by principal components), with minimal loss of information. PCA was used to study the dominant features of the data set in terms of variance. Samples were square-root transformed for a better comparability (AUSTIN, 2013) . PCA analysis was carried out on the correlation matrix of the pollen data; principal component scores of the pollen spectra (samples) and loadings for the variables (pollen types) were positioned on the main principal components in a biplot (Figures 4 and 5) .
To extract more information from the modern pollen record, supplementary environmental gradients in the ordination project were included (Table 1) . These gradients were gained from the interpolated climatic information from the Iberian Peninsula or from our own observation on human impact. we included TA (annual temperature), TM (maximum temperature in the hottest month), Tm (minimum temperature in the coldest month), PA (annual precipitation), PM (precipitation in the wettest month), Pm (precipitation in the driest month) and the measure of human activity (grazing) as passive (supplementary) environmental gradients. Partial redundancy analysis (RDA) was conducted to see which environmental gradient explains better the dataset ( Table 2) .
The analyses were run using the C2 1.5 software (JUGGINS, 2007) . Graphics of the ordination biplots were achieved by using CorelDraw. Analyses were processed with palynomorph taxa present at > 1%.
NOMENCLATURE
Taxonomic nomenclature and authorities follow the published volumes of Flora iberica (CASTROvIEJO al., 1986-2012) and the compilations of Flora Europaea (TUTIN & al., 1964 (TUTIN & al., -1980 ; the exceptions are specifically mentioned in the floristic appendix.
Syntaxonomical scheme, nomenclature, and syntaxa authorities follow the compilations and proposals of RIvAS-MARTíNEz & al. (2001 , 2002 , 2011a Significance of analysis can be comprehended in Table 2 . Main characteristics for the theoretical gradients are obtained from the correlation of supplied environmental gradients. Each sample is expressed by the observed vegetation types (see Figure 3 ). 
RESULTS AND DISCUSSION
The pollen and non-pollen palynomorph percentage data for selected taxa are presented in Figure  2 . Pinus sylvestris/nigra type pollen percentage in surface samples range from 22% to 89%. It is clearly evident from the results that Pinus sylvestris has, due to high pollen production and good dispersal ability, a larger pollen dispersal area that the other studied species (POSkA & PIDEk, 2010) . In the study region Pinus nigra could also contribute to the total Pinus sylvestris/nigra type pollen deposition but it is likely of minor importance in comparison to the one of P. sylvestris.
On the first division level, the dendrogram of the HCA performed on pollen data ( Figure 3) shows a clear discrimination between xerophilous Pinus sylvestris var. iberica forest communities (cluster 1; groups 1 to 6) and mesophilous ones (cluster 2; group 7). The following threshold of cluster 1 clearly separates samples from centralwestern orotemperate submediterranean (orosubmediterranean) communities (cluster 1 1 ) from those of the eastern supratemperate (suprasubmediterranean) and supramediterranean belts (cluster 1 1 ). The division of cluster 1 1 provides two groups (1 and 2) while cluster 1 2 is divided into four groups (3 to 6).
Groups 1 and 2 represent xerophilous and orophilous (> 1600 m) forest communities from the orosubmediterranean belt of the Guadarrama and the Gredos ranges respectively (Table 1) . Although the average annual precipitation (PA) values are high (usually > 1200 m), these forests are considered as xerophilous because they are covered by winter snow for at least 4-5 months and grow on moderate to highly stony soils with low edaphic development (GAvILáN & al., 1998; MARTíNEz-GARCíA & MONTERO, 2000; GAvILáN, 2005; LóPEz-LEIvA & al., 2009) . They are characterized by noticeable percentages of Pinus sylvestris (> 20%) and significant frequencies of Poaceae, Genisteae and Juniperus (Figure 2 ). They are individualized by (i) higher Pinus sylvestris (68-89%) and Juniperus (3-8%) values in group 1 and lower ones in group 2 (22-51% and 2-4% respectively), (ii) lower percentages of Poaceae (3-7%), Cardueae (< 1%) and Genisteae (3-7%) in group 1 and relatively high values in group 2 (16-36%, 2-4% and 13-22%), (iii) the presence of Pteridium (< 1%) and Rumex acetosella s. l. only in group 2 while Cyperaceae, Apiaceae and Fabaceae undiff. are only present in group 1.
The first two axes of the PCA biplot ( Figure 4 , Table 2 ) explain 51% of variance in the pollen surface dataset. On the first axis (PCA-1) orosubmediterranean silicicolous Pinus sylvestris var. iberica forest communities (groups 1 to 4) are also separated from supratemperate submediterranean (suprasubmediterranean) and supramediterranean ones (groups 5 to 7). The PCA-1 explains 37% of the variance in the dataset and is positively correlated with altitude (r: 0. (Figure 5 ). On the second PCA axis (PCA-2) pollen taxa from tree species (Pinus sylvestris/nigra) are located on the negative side with very high values, while high-mountain meadows (Poaceae) and shrubs (Genisteae, Erica australis s. l., E. arborea, Arctostaphylos uva-ursi, Ononis) are located on the positive side of the PCA-2. The axis explains 14% of the variance in the dataset and is most highly negative correlated with arboreal cover (r: -0.75) ( Figure 4 , Table 2 ).
A combined modern distribution range of Pinus sylvestris s.l. with gridded annual precipitation and January temperature (NEw & al., 1999) shows that its modern range in Europe lies between 400 and 1500 mm year -1 and -18ºC to +8ºC respectively. These values are reflected in the populations of central Spain (Table 1 ). In fact, Pinus sylvestris s.l. has a wider climatic range that the broadleaved deciduous trees in terms of both temperature and precipitation, and their natural populations may inhabit climates that are suboptimal for their growth and development (REHFELDT & al., 2002; GAvILáN, 2005) . In short, the PCA plot underscores the importance of thermotype (bioclimatic belts) for the arrangement of Pinus sylvestris var. iberica forest communities in the Iberian Central System. PCA-1 separates orosubmediterranean communities (Tm ≤ 0ºC, TA < 9ºC, groups 1 to 4) from suprasubmediterranean and supramediterranean ones (Tm ≥ 1ºC, TA > 9ºC, groups 5 to 7) ( Table 1) .
Group 1 (samples 5 to 20) represents orotemperate submediterranean (orosubmediterranean) humid and hyperhumid Pinus sylvestris var. iberica microforests (mesoforests on deep soils at lower altitudes) from the Guadarrama and surrounding mountains, corresponding to the Avenello ibericae-Pinetum ibericae association (RIvAS-MARTíNEz & al., 2001 , 2002 . They grow between 1,632-1,921 m asl (Table 1) in siliceous soils in the Guadarrama Range (Navacerrada, Canencia and Navafría mountain passes, Figure 1 ). Although most samples from group 1 are well grouped, some of the pollen assemblages were difficult to interpret in the corresponding vegetation type. This is the case of sample 20, which on the PCA-2 is separated from the remaining samples from group 1, but grouping close with those of group 2 (Figure 4 ). This is due to its low arboreal cover (1). Samples from group 2 have an arboreal cover of 3 or 4, except sample 4 with only 1 (Table 1) , but these pine forests from the Gredos Range correspond to small and isolated nuclei or scattered trees. Instead, pine forests communities from the Guadarrama Range are very dense and extensive. This may suggest that the second axis of the PCA (PCA-2) reflects not only the tree cover but rather forest density in a regional sense.
As a result of multivariate analyses (HCA and PCA), orosubmediterranean Pinus sylvestris var. iberica forest communities from the Gredos Range (group 2, samples 1 to 4) are very well discriminated from other pine forests of the Iberian Central System (Figures 3 and 4) . This fact allows us to propose a new pinewood association: Echinosparto barnadesii-Pinetum ibericae Sánchez-Mata, Gavilán & López-Sáez ass. nova hoc loco (Table 3 , holotypus, rel. 1). It represents orotemperate submediterranean (orosubmediterranean) hyperhumid relict mesoforests growing on ranker soils at an altitudinal level ranging from 1,635 to 1,770 m asl throughout Gredos Mountains (Carpetan-Leonese biogeographical subprovince, Iberian western Mediterranean province, western Mediterranean subregion, Mediterranean region (RIvAS-MARTíNEz & al., 2007;  Figure 1 , Table 1 ). Floristically and biogeographically it is differentiated from the eastern above mentioned Avenello ibericae-Pinetum ibericae, from the Guadarrama and surrounding ranges, by the presence of western endemic elements such as Echinospartum barnadesii subsp. barnadesii and Festuca elegans subsp. merinoi (SáNCHEz-MATA, 1989 , 1999 DE LA FUENTE & ORTúñEz, 2001 ) and the absence of essentially eastern species such as Juniperus communis subsp. hemisphaerica and Festuca braunblanquetii (RIvAS-MARTíNEz & al., 2001 , 2002 . So far we have only been able to inventory these forests in the surrounding summits of Puerto del Pico Pass, as in the rest of the Gredos Range only
Discrimination of Scots pine forests in the Iberian Central System isolated and scattered trees remain today (Gé- NOCvA & al., 1992; LóPEz-SáEz & LóPEz-GAR-CíA, 1994; LóPEz-LEIvA & al., 2009) . The division of cluster 1 2 provides four main groups (3-6, Figure 3) . First, it separates eastern orosubmediterranean forests (groups 3 and 4) from samples from xerophilous suprasubmediterranean and supramediterranean forests (groups 5 and 6). Then, the following threshold discriminates between basiphilous (group 4) and silicicolous forests (group 3). The first principal component axis (PCA-1) separates samples from groups 3 and 4 with low positive values from those of groups 5 and 6 with negative values (Figure 4). Groups 3 and 4 represent easternmost Pinus sylvestris var. iberica forest communities from the Ayllón and Pela ranges respectively. They are placed together on PCA-1 because they have less Tm (≤ 0 C) and TA (< 9ºC) but also because their PA (< 700 mm) and Pm (< 83 mm) values are lower; and along PCA-2 (positive values) by their low arboreal cover (3 or 4) ( Figure 4 , Table 1 ).
Group 3 (samples 38, 55 and 56) represents supramediterraneanm, suprasubmediterranean and orosubmediterranean subcontinental humid and hyperhumid Pinus sylvestris var. iberica mesoforests from the Ayllón Range growing between 1,520-1,800 m asl (Table 1) on siliceous soils (quartzites, slates and sandstones) in the oromediterranean belt of the Ayllón Range (Alto Rey Range, Figure 1 ). These forests were studied by DE LA CRUz & PEINADO (1996) without assigning any specific association, but pointing out their differences with western communities from the Guadarrama Range (Avenello ibericae-Pinetum ibericae) by the absence of Cytisus oromediterraneus and Juniperus communis subsp. alpina. Floristically they are characterized by Avenella iberica, Juniperus communis subsp. hemisphaerica, Cistus laurifolius, the relative abundance of Ericaceae (Arctostaphylos uva-ursi, Calluna vulgaris, Erica australis subsp. aragonensis, and E. arborea) and the virtual absence of broom species (Genisteae, ABAD-GARRIDO & MARTíNEz-LA-BARGA, 2009). The pollen diagram (Figure 2) clearly indicates the importance of the above mentioned taxa (Cistus type 2-3%, Calluna vulgaris 1.5-3%, Juniperus 2-4%, Erica arborea 2-8%, E. australis 2-3%, Arctostaphylos uva-ursi 2-5%) and the sporadic percentages of Genisteae (< 0.5%). Samples from group 3 in the PCA plot (Figure 4) are arranged close to the relevant pollen indicator taxa ( Figure 5 ) and therefore represent quite well the observed vegetation conditions quite well. According to these facts, we propose a new association for these forests: Erico aragonensis-Pinetum ibericae Sánchez-Mata, Gavilán & López-Sáez ass. nova hoc loco (DE LA CRUz & PEINADO 1996: 340, Table 1 , holotypus rel. 1).
Group 4 (samples 57 and 58) represents semicontinental subhumid basiphilous relict mesoforests of the Ononido aragonensis-Pinetum ibericae from the oromediterranean belt of the Pela Range (Figure 1 ). The occurrence of these basiphilous forests can be recognized in the pollen diagram (Figure 2 ) by relatively high percentages of Ononis t. (3.3-5.6%), Juniperus (6-10%), Arctostaphylos uva-ursi (1-8%) and Labiatae (2%), although Pinus sylvestris/nigra (43-53%) is the dominant pollen type in the dataset. Floristically they are rich in Ononidetea species and they are characterized by Juniperus communis subsp. hemisphaerica, Ononis aragonensis, Bupleurum gramineum, Vicia pyrenaica and Pulsatilla rubra (DE LA CRUz & PEINADO, 1996; GAvILáN & al., 2012) . Although these forests occupy low altitudes (1,370-1,445 m asl, Table 1), the climatic parameters that characterize them, particularly their thermicity index (It 43.4-62.4), leads to define these forests as orophilous, occupying the lower oromediterranean belt (DE LA CRUz & PEI- NADO, 1996; MARTíNEz-GARCíA & MONTERO, 2000) . Both samples 57 and 58 are arranged close to Ononis type and other above mentioned pollen taxa in the PCA plot ( Figure 5 ).
Group 5 (samples 39 to 41) included pollen assemblages from xero-mesophilous Pinus sylvestris var. iberica forest communities (TA ~10ºC, Tm > 1ºC, PA ~ 1000 mm) from the northern Gredos Mountains developing at an altitudinal level ranging from 1465 to 1575 m (Figure 1, Table 1 ) on granite soils. These three samples are individualized in the same cluster (Figure 3) , as well as in the PCA biplot (Figure 4 ), because they produce pollen assemblages with low values of Pinus José Antonio López-Sáez & al. Discrimination of Scots pine forests in the Iberian Central System sylvestris/nigra (53-56%), Poaceae (10-17%), Genisteae (1.5-3%) and Juniperus (< 0.3%) -major differences separating these samples from those of group 2 -, and average percentages of mesophilous taxa such as Pteridium (2.3%), Veronica (1-2%) and Prunus/Rubus (0-1%). They are also characterized by the presence of the hemi-parasitic plant Viscum album (1-2%), which currently only parasitizes Pinus sylvestris populations of the northern slopes of the Gredos Range (LóPEz-SáEz, 1992 , 1993 LóPEz-SáEz & SANz DE BREMOND, 1992) . Groups 5 and 6 are placed close in the cluster 1 2 and the PCA-1 due to their palynological affinities (Figures 3 and 4) , but they are individualized on the PCA-2 by high percentages of Pteridium in group 6 and the absence of Cistus type in group 5 (Figure 2 ). These two palynomorph taxa are positioned with negative values on PCA-2 (close to samples from group 6) while samples from group 5 show positive values on this axis (Figures 4 and 5) . Floristically, group 5 represents Pinus sylvestris var. iberica relict mesoforests from the supratemperate submediterranean and supramediterranean humid belt of the Gredos Mountains only present in the northern slopes of the Gredos Range in scattered nuclei (Navarredonda de Gredos, Hoyos del Espino). They are characterized by western endemic elements such as Festuca elegans subsp. merinoi, Centaurea amblensis, Ornithogalum concinnum and Genista cinerascens (MARTíNEz-GARCíA & MONTERO, 2000; DE LA FUENTE & ORTúñEz, 2001) , as well as dense broom communities mainly composed by Cytisus scoparius and Genista florida (GAvILáN & al., 2011) . This fact allows us to propose a new pinewood association: Festuco merinoi-Pinetum ibericae Sánchez-Mata, Gavilán & López-Sáez ass. nova hoc loco (Table 3 , holotypus, rel. 5).
Finally, group 6 (samples 21 to 37) and group 7 (samples 42 to 54) represent xero-thermophilous and mesophilous Pinus sylvestris var. iberica forests respectively, from the Guadarrama Range, except sample 42 from the Gredos Range. Their pollen assemblages are characterized by noticeable percentages of Pinus sylvestris/nigra (55-81%), Cistus, Pteridium, Poaceae, and significant frequencies (< 5%) of Scrophulariaceae, Cardueae, Erica arborea, Labiatae, Prunus/Rubus, Crataegus and Viscum album (Figure 2 ). The PCA axis 1 separates samples from group 6 (score 0 to -0.5) and group 7 (score -0.5 to -1) on the left part of the axis with negative values (Figure  4) , in relation to altitude and climatic parameters (Table 1) . Our results coincide with those obtained by MARTíNEz-GARCíA & MONTERO (2000) . However, some overlap is detected on the PCA-2 (Figure 4) . Higher values of anthropogenic pollen taxa (Cichorioideae, Cardueae, Plantago lanceolata) and coprophilous fungi in samples from group 7 (Figure 2) indicates that pine forests at lower altitudes are subjected to greater human impact, especially livestock grazing (LóPEz-SáEz & LóPEz-MERINO, 2007) .
Groups 6 and 7 are individualized both in the HCA (clusters 1 2 and 2) and PCA-1 (Figures 3  and 4 ) by the following features: (i) higher percentages of Pteridium (7.5-15.7%), Rumex acetosella, Prunus/Rubus, Crataegus, Cichorioideae, Plantago lanceolata, Caryophyllaceae, Apiaceae and coprophilous fungi in mesophilous forests (group 7); (ii) higher values of xerophilous taxa such as Poaceae, Genisteae and Cistus in xerotermophilous pollen assemblages (group 6); and, (iii) the presence of Veronica only in group 7 and Lavandula stoechas in group 6. Sample 21 is included in group 6 although it is placed into a different cluster in the HCA, but in an intermediate position close to group 7. On PCA-1 this sample is also situated between groups 6 and 7. Its pollen assemblage is similar to those from group 6 but with high percentages of coprophilous fungi like samples from group 7.
Groups 6 and 7 represent supratemperate submediterranean and supramediterranean subhumid and humid semicontinental Pinus sylvestris var. iberica mesoforests of the Pteridio aquilini-Pinetum ibericae association from the Guadarrama Range (RIvAS-MARTíNEz & al., 2001 , 2002 . These forests have been probably extended by human activities and sometimes it is difficult to discriminate between natural and cultivated stands. Floristically, they are characterized by Avenella iberica, Conopodium pyrenaeum, Festuca braun-blanquetii, Galium rotundifolium, Juniperus communis subsp. hemisphaerica and José Antonio López-Sáez & al. Discrimination of Scots pine forests in the Iberian Central System Pteridium aquilinum. In the oromediterranean belt they are replaced by the Avenello ibericaePinetum ibericae microforests. Pollen types for taxa almost exclusively found in groups 6 and 7, such as Pteridium, Prunus/Rubus, Cistus, Veronica and Lavandula stoechas have been found on the negative side of the first axis (Figures 4 and  5) , and thus characterize samples from the Pteridio aquilini-Pinetum ibericae.
CONCLUSIONS
Recent years have seen a very controversial discussion among paleoecologists (CARRIóN & FERNáNDEz, 2009; CARRIóN, 2010; LóPEz-SáEz & al. 2010b ) and phytosociologists (FARRIS & al., 2010; LOIDI & al., 2010; MUCINA, 2010; LOIDI & FERNáNDEz-GONzáLEz, 2012) in reference to (i) different interpretations of the 'potential natural vegetation' (PNv) concept, and (ii) the conceptualization of vegetation dynamics from a historical perspective. This debate has even reached to other researchers concerning the possibilities of mapping PvN (CHIARUCCI & al., 2010; LOIDI & FERNáNDEz-GONzáLEz, 2012; SOMODI & al., 2012) .
It is not our goal to keep on feeding this absurd misunderstanding and the best evidence is the presented paper demonstrating precisely that both positions should not be so far away but the opposite: the convenience of a multidisciplinary and interdisciplinary approach to an integrated framework for the study of plant communities from a dynamic, temporal and spatial perspective.
It is true that for a long time phytosociological literature obviated Pinus sylvestris var. iberica forests from the Iberian Central System; in some cases they have been considered as vegetation complexes and framed within different geographical races (GALáN DE MERA & al., 1999) ; the remaining relict forests from the Gredos, Ayllón and Pela ranges, as well as those from the supramediterranean belt of the Guadarrama Range, have been assumed to be derived mainly from afforestation (RIvAS GODAY, 1956; RIvAS-MARTí-NEz, 1963 , 1964 , 1968 , 1975 , 1982 , 1987 IzCO, 1984; RIvAS-MARTíNEz & al., 1987a , 1987b , 1990 PEINADO & MARTíNEz-PARRAS, 1985; RIvAS-MARTíNEz & CANTó, 1987; MONJE-ARE-NAS, 1988; SáNCHEz-MATA, 1989; FERNáNDEz-GONzáLEz, 1991) . However, in some cases it has been recognized the potential character of Pinus sylvestris var. iberica communities in the Gredos Range taking into account fossil pollen records (SáNCHEz-MATA, 1999 ). RIvAS-MARTíNEz & MO-LINA (1997, nom. inval. ICPN, art. 3; in RivasMartínez & al., 1999) defined for the first time the silicicolous and climatophilous pinewood communities Avenello ibericae-Pinetum ibericae from the orotemperate submediterranean territory and Pteridio aquilini-Pinetum ibericae (Galio rotundifolii-Pinetum ibericae Rivas-Martínez & Molina 1997, nom. inval. ICPN, art. 3; in RivasMartínez & al., 2002) from the supramediterranean and supratemperate submediterranean of the Guadarrama Range, representing both the natural potential vegetation. DE LA CRUz & PEINADO (1996) proposed simultaneously the Galio idubedae-Pinetum sylvestris association for the basiphilous pinewoods from the Pela Range. Later studies have continued accepting them (PEINADO & al., 2009) , although the latter has been corrected as Ononido aragonensis-Pinetum ibericae (RIvAS-MARTíNEz & al., 1999 , 2001 , 2002 .
According to these new phytosociological proposals, modern pollen rain studies and multivariate analyses allow us to discriminate the peculiarities of Pinus sylvestris var. iberica forest communities from the Gredos Range and to propose two new phytosociological associations: Echinosparto barnadesii-Pinetum ibericae and Festuco merinoi-Pinetum ibericae.
In fact, fossil pollen data have revealed the existence of a continuous band of Scots pine forests on both orosubmediterranean and suprasubmediterranean areas (reaching some supramediterranean sites) of this range during at least the last seven thousand years. Pollen records from Puerto de la Peña Negra (1,909 m asl), Puerto de Chía (1,701 m asl), Puerto de Serranillos (1,700 m asl), Narrillos del Rebollar (1,560 m asl), Hoyos del Espino (1,450 m), Navarredonda de Gredos (1,550 m asl), Garganta de los Caballeros (1,365 m asl), Hoyocasero (1,250 m asl), Baterna (1,140 m asl), and Riatas (1,120 m asl) peat bogs provide clear evidence of these facts (FRANCO-MúGICA, 1995; José Antonio López-Sáez & al. Discrimination of Scots pine forests in the Iberian Central System SYNTAXONOMICAL SCHEME & al., 1996; FRANCO-MúGICA & al., 1997; DORADO & al., 2001; ANDRADE & GONzá-LEz-JONTE, 2007; LóPEz-MERINO & al., 2009; LóPEz-SáEz & al., 2009a , 2009b RUIz-zAPATA & al., 2011) . The development of La Mesta system, the organization of high-mountain pastoral spaces with the use of montane areas as summer pasturelands, as well as the repeated use of fire, since 13 th century, but more particularly after its dissolution in 1836, were the main reasons of the abrupt disappearance of most Pinus sylvestris forests from the Gredos Range (LóPEz-SáEz & al., 2009b) , where only small groups are currently represented on the northern slope and scattered trees on both northern and southern slopes (GéNOvA & al., 1992; MARTí-NEz-GARCíA & MONTERO, 2000) . A similar picture is observed in other mountains such as Guadarrama and Ayllón ranges (FRANCO-MúGICA, 1995; FRANCO-MúGICA & al., 1998 , 2001b GóMEz-GONzáLEz & al., 2009 ) although with much lesser intensity allowing the current existence of wide forests; and even in the Pela Range where pinewoods deforestation occurred since the Roman period (CURRáS & al., 2012) . It is particularly noteworthy that the fossil pollen record also demonstrates the existence of Pinus sylvestris forests in western areas of the Iberian Central System where they have currently disappeared, such as the Béjar and Francia ranges for most of the Holocene (ATIENzA & al., 1996; LóPEz-JIMéNEz & LóPEz-SáEz, 2005; RUIz-zAPATA & al., 2011; ABEL-SCHAAD, 2012; ABEL-SCHAAD & LóPEz-SáEz, 2013; MORALES-MOLINO & al., 2013) .
